Osteocyte apoptosis regulates osteoclast precursor adhesion via osteocytic IL-6 secretion and endothelial ICAM-1 expression.
Osteocyte apoptosis precedes osteoclast resorption, and may act as a critical signal to trigger bone remodeling. While osteoclast precursors are known to travel via the circulation, the specific mechanisms by which they accumulate at remodeling sites are unclear. We hypothesized that osteocyte apoptosis mediates osteoclast precursor adhesion to vascular endothelium by regulating osteocytic secretion of IL-6 and soluble IL-6 receptor (sIL-6R) to promote endothelial ICAM-1 expression. We found that conditioned media from TNF-α-induced apoptotic MLO-Y4 osteocytes promoted RAW264.7 osteoclast precursor adhesion onto D4T endothelial cells (P<0.05). Blocking osteocyte apoptosis with a pan-caspase inhibitor (ZVAD-FMK) reduced osteoclast precursor adhesion to baseline levels (P<0.001). Endothelial cells treated with apoptotic osteocyte conditioned media had elevated surface expression of ICAM-1 (P<0.05), and blocking ICAM-1 abolished apoptosis-induced osteoclast precursor adhesion. Apoptotic osteocyte conditioned media contained more IL-6 (P<0.05) and sIL-6R (P<0.05) than non-apoptotic osteocyte conditioned media. When added exogenously, both IL-6 and sIL-6R were required for endothelial activation, and blocking IL-6 reduced apoptosis-induced osteoclast precursor adhesion to baseline levels (P<0.05). Therefore, we conclude that osteocyte apoptosis can promote osteoclast precursor adhesion to endothelial cells via ICAM-1; this is likely through increased osteocytic IL-6 and sIL-6R secretion, both of which are indispensible to endothelial activation.